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ABSTRACT 

The fauna of Diplopoda of [he Himalayas (over 200 species, mostly endemic) is reviewed, with particular reference to 
that of their central part. In spite of the preliminary state of knowledge, the patterns of vertical and geographic 
distributions suggest the fauna to be eventually entirely Oriental and/or Indian in origin^ and primarily associated with 
forest tropical and/or subtropical communities The so-called Palearctic influence in the relatively well-explored Central 
Himalayas actually also originates in the present-day subtropical regions of Southeast and East Asia. The Himalayas 
seem to have served as a pathway for repealed spreads of a uniform Turgat biota (with Diplopoda being an accompanying 
group) which, chiefly during the early and middle Tertiary, advanced northwestward, following the receding southern 
coast of the Tethys Sea, Naturally, during their relatively short orogemc history, the Himalayas also served as a major 
center of secondary diversification for numerous groups, especially during the Piio-Pleistocene, 


RESUME 

Repartition et genese des faunes tie Diplopodes de I'Himalaya : restricts prelimmaires. 

La faune des diplopodes des massifs himalayens (plus de 200 especes, la ptupart endemiques), plus parLicutieremem de 
Icur partie cemrale, est revisee, Les modalites de la repartition verticale et geographique suggerent pour cette faune une 
engine entierement orientale et/ou mdienne, primitivemem associee a des peuplement forestiers tropicaux et/ou 
subtropicaux. L’influence dite palearctique provient, dans les regions relativement bien explores des chaines centrales 
dc V Himalaya, des aires subtropicales actuelles du Sud-Est et de l T Esr asiatique. Les massifs himalayens semblent avoir 
servi de “bordure" k des extensions repetees d’un type decosysteme tmiforme de type "TurgaU (les diplopodes 
apparaissam com me un groupe accompagnateur) qui, surtout durant le debut el le milieu de here tertiaire, a progresse vers 
le Nord-Ouest a la suite du recul de la cote mdridionale de la Tethys. Bien entendu, durant cette histoire orogenique 
rdatlvemem courte, les massifs himalayens ont ete egaJemeni un centre majeur de diversification secondaire pour de 
nombreux groupes d’etres vivants, tiotamment au cours du Plio-PhSistocene. 


1 Results of the Himalaya Expeditions of J, Martens, No, 201, — For No, 200 see: Bonner Zoologische Monograph ien. 
39. 1995. — J. M, sponsored by Deuischer Akademisehen Austauschdienst, Deutsche Forschungsgemeinsehaft and 
Feldbausch Foundation, Fachbereich Biologic, University Mainz. 


Golov atch, S. 1. <&. Martens, J , 1996. — On the distribution and faunogenesis of Himalayan millipedes 
(Diplopoda); preliminary results, fn: Geoffroy, J -J,. MauriEs. J.-P, & Nguyen Duy - Jacquemin, M , (eds), Acta 
Myriapodologica, Mem. Mus. nam. Hist. nat\, 169 : 163-174 Paris ISBN : 2-85653-502-X. 
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INTRODUCTION 

Being one of the globe s greatest mountainous lands supporting the highest peaks such as 
Everest, Kanchenjunga, Manaslu, Annapurna, etc., the Himalayas occupy a vast area 
encompassing the ranges lying between the rivers Indus and Brahmaputra and roughly delimited 
by 74°E in the west and 95°E in the east (Fig. 1). The adjacent Karakorum and Kohistan- 
Baluchistan regions in the west, and the Arakan-Chin-Yoma fold belt and the Magok belt in the 
east are of the same orogenesis (MASCLE eta!.. 1990). 
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Rg, 1. — Orography of the Himalayas. 


From a biologist's viewpoint, the Himalayas represent a highly important barrier between 
the cold and arid uplands of Central Asia and largely tropical South and Southeast Asia, 
reinforcing the contrast and, in spite of numerous local inversions, creating their own climate. 
During the southwestern monsoon period, precipitation mainly occurs on the southern slopes, 
being greatly reduced on the northern ones. However, this barrier function holds true only for 
the central parts of the mountains, more or less within Kumaon, Nepal, Sikkim, and Bhutan. In 
the western Himalayas, the aridity of Central Asia extends across the southern slopes, while in 
the eastern parts rainstorms, though declining in amount and frequency, reach as far as 
Southeast Tibet (TROLL, 1967). 

This drastic climatic gradient within the Central Himalayas is of great importance, 
influencing the distribution of various organisms. Although phyto- and zoogeographic regions 
differ in certain details, both emphasize the role of the Himalayas as a contact region between 
two great biogeographic realms, the Palearctic and Oriental, which meet and intermesh there in 
various ways. All areas north of the Central Himalayas obviously belong to the Palearctic. as do 
the highest parts of the inhabited southern flanks. The lower and lowest altitudes of the southern 
slopes are largely attributable to the Oriental realm. However, the border between both regions is 
generally neither striking nor abrupt, forming more (especially in the eastern Himalayas) or less 
(in their central parts) vast transition areas, numerous inversions or anomalies. In other words, 
the otherwise manifest rule “(sub)tropical organisms for (sub)tropical environments only” is 


Source MNHN 
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very often violated in the Himalayas, particularly in the central parts of this great mountainous 
land and especially as regards animals (e.g. Martens, 1984, 1993). Even the altitudinal 
zonation of Himalayan plant communities is rather conventional (DOBREMEZ. 1972) (Fig. 2). 
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Fig. 2. — The vegetation belts and most important plant communities in the Nepal Himalaya* The Roman numerals at 
the bottom indicate the floral regions of Nepal (modified, after Dobremez, 1972), 


The present paper is the first attempt to trace the vertical distribution patterns of Himalayan 
millipedes which is basic for reliable faunogenetic reconstructions. This study is mainly 
restricted to the fauna of Nepal, the Himalayas’ centralmost and particularly well-explored part, 
but all available information is also incorporated on the faunas of adjacent areas and of some 
ecologically similar soil/litter-dwellmg animal groups for comparative purposes. At the start, 
these results must be regarded as quite preliminary, for a considerable proportion (perhaps over 
50%) of the existing collections of Diplopoda remains untreated. In addition to published 
material, certain unpublished data are presented, chiefly derived by the senior author from the 
long-term research project conducted by the junior author and his collaborators since 1969 
(MARTENS, 1 987a: Golovatch. 1990), In spite of its preliminary character, this paper seems 
warranted to draw some general conclusions on the patterns of diplopod faunogenesis. The latter 
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is the main objective, while the patterns of altitudinal distribution of Himalayan millipedes are an 
important tool. 


DIPLOPODA OF THE HIMALAYAS 

Table 1 presents all available information on the millipede fauna of, and its distribution 
within, the Himalayas, with over 200 species represented. However, some taxonomic remarks 
are necessary. A few genera are between quotation marks, for they are obscure either as taxa or 
as Himalayan elements (see HOFFMAN, 1980). In some cases, no information on elevations is 
available, this being reflected by a question mark [(?)]. Introductions (N° 183-184) are extremely 
rare and are referred to as synanthropic, 

Table 1, — Geographic and vertical distribution of Himalayan diplopods. 


Taxa 

Country 

Elevations { m, ) 

Order Polyxenida 

Hami 1 y Poly xe n i dae 

Genus Polxxenus Latreille, 1 £02-03 

L Polyxenits sp. 

Kashmir 

1585 

Genus Monographis Attems. 1907 

2 M. mints (Turk, 1947) 

Kumaon 

1600 

Genus Unixenus Jones. 1944 

3. Unixenus sp. 

Nepal 

4550 

Order Sphaerothenida 

Family Sphaeropoeidae 

Genus [ndosphaera Attems. 1936 

4. 1 ndosphaera curiosa Attems, 1936 

Assam 

? 

Genus Kophosphaera Attems, (936 

5. K. brevilamina Attems, 1936 

North Bengal. Darjeeling Distr, 

3 700 

6. K. devolvens Attems, 3936 

Sikkim, Darjeeling Distr. 

1700-2050 

7. K. excavata (Butter, 1874) 

Nepal, Assam 

? 

8, K. excavata mammifera Attems, 1936 

Darjeeling Distr. Assam 

7 

9; K. politissima Attems, 1936 

Darjeeling Distr, 

1700 

Genus "Spkaeropoeus ” Brandt, 1833 

10. 5, montanus Karsch, 1881 

Himalayas 

? 

Genus M Sphaerotherittm " Brandt. 1833 

11, S. maculatum Butler. 1874 

Sikkim 

? 

12, 5. politum Butler, 1874 

Sikkim 

7 

Genus "Zephronia" Gray, 1832 

13. Z aliicoki Attems, 1936 

Assam, Darjeeling Distr. 

400-1700 

14, Z debihs Attems. 1936 

Daijeeling Distr, 

1700 

15. Z densipora Attems, 1936 

Assam 

7 

16. Z, disparipora Attems, 1936 

Assam 

140 

17. Z. htria Attems. 1936 

Darjeeling Distr. 

1700 

18. Z hysophila Attems, 1936 

Assam 

7 

19. Z. juvenis Attems, 1936 

Assam 

? 

20, Z. laevissima Butler, 1874 

Sikkim 

? 

21. Z. lignivora Attems, 3 936 

Assam 

180-330 

22, Z. manca Attems, 1936 

Vietnam, Darjeeling Distr, 

1000^1700 

23. Z nigrinola Butler, 1872 

Darjeeling Distr, 

2300-2700 

24. Z. specuiaris Attems, 1936 

Assam 

? 

25. Z. tigrinoides Attems, 1936 

Darjeeling Distr. 

170 

26. Z tumida Butler, 1882 

Assam, Burma 

? 

27, 11 Zephronia " spp. 

Nepal 

250-500 

Order Glomerida 

Family Glomeridae 

Gc nus Hyleoglome ris Verho eff, 1910 

28. H. crassipes Golovatcm 1987 

Nepal 

2450-2720 

29. H. electa Silvestri, 3 917 

Darjeeling Distr. 

500-1700 


Source. MNHN : Paris 
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30.//, gorkhalis Golovatch, 1987 

Nepal 

1200 

31, H, khumhua Golovatch, 1987 

Nepal 

3250-3300 

32, H modes ta Silvestri, 1917 

Assam 

150 

33, //. nagarjunga Golovatch. 1987 

Nepal 

1900-2100 

34 H. tinjurana Golovatch, 1987 

Nepal 

2450 

3 5. H venustula Silvestri, 1917 

Assam 

% 

Order Siphoiiophprida 

Family Siphonophoridae 

Genus Plerazonium Atlems. 1951 

36. P cingulatum (Atlems, 1936) 

Vietnam. Darjeeling Distr. 

500-3 7QG 

37. P. coni ceps (Attems, 1936) 

Darjeeling Disir. 

1700 

38. P. larwoodi (Turk, 1947) 

Ktimaon 

1600 

Order Platydesmida 

Family Andrognathidae 

Genus Pseudodesmus Pocock, 1887 

39, ?Pseudodesmus sp. 

Nepal 

<2000 

Order Chordeumatida 

Family Cleidogonidac 

Genus Tianeila Atlems, 1904 

40. 1\ ausobskyi Shear, 1987 

Nepal 

2500-3050 

41, T. bobanga Shear, 1979 

Nepal 

2460-2500 

42, T daamsae Shear, 1987 

Nepal 

3600-3900 

43. T. giumga Shear, 1987 

Nepal 

2550 

44. T. jaljalcnsis Maurjes, 1988 

Nepal 

2350 

45 T kathmamiua Mauries, 1988 

Nepal 

1700 

46 T. lughla Shear, 1979 

Nepal 

2950-3300 

47 T. martanga Shear. 1987 

Nepal 

2550 

48. T matigmigma Maurifes, 1988 

Nepal 

2250 

49. T martemi Shear. 1979 

Nepal 

1150-2900 

50. 7'. smekmai Mamies. 1988 

Nepal 

3250 

51, Tianeila sp. 

Darjeeling Distr. 

900-1400 

Family Kashmireumaddae 

Genus Kashrnireuma Mauri£s, 1982 

52. K. nepatensis Mauri es, 1988 

Nepal 

3600-4100 

53. K. nielseni Mauri&s. 1982 

Kashmir 

2600-3500 

54. K. sc ha walleri Shear, 1987 

Nepal 

3450-3600 

55. Kashrnireuma sp, 

Nepal 

2500-3000 

Family Megalotylidae 

Genus Nepalella Shear, 1979 

56, jV deharvengi MauriH, 1988 

Nepal 

2900-3500 

57. M gairiensis Mauries, 1988 

Nepal 

3000 

58, N, gunsa Shear, 1987 

Nepal 

3600-3800 

59 N. jaljalae Mauries* 1988 

Nepal 

2200 

60. M khumhua Shear. 1979 

Nepal 

3250-3300 

61. A, phulcokia Mauries, 1988 

Nepal 

2250 

62, N. rmgmoensis Maurifes* 1988 

Nepal 

2750-3000 

63. N. taplejimga Shear, 1987 

Nepal 

3000-3300 

64. vV. thodunga Shear, 1979 

Nepal 

3200 

65. N, tragsindola Mamies, 1988 

Nepal 

2450-3000 

66. Nepalella sp. 

Nepal 

1900-4100 

Order lulida 

Family Julidae 

Genus Anaulaciulus Poeoek. 1895 (cf. KoftsOA 1996) 

67, A, acaudatits Korsds. 1996 Sikkim 

3990 

68. A. bilineatus Kors6s, 1996 

Nepal 

3300-4300 

69. A kashmirensis Korsds, 1996 

Kashmir 

3100-3200 

70. A. nepatensis Kor$6s. 3 996 

Nepal 

2600-3400 

71.4, niger Korsos. 1996 

Nepal 

2600-4500 

72, A, ti be tan us Kors6s. 1996 

China fE-Tibet), Assam 

3700 

73, A, topati Korsds, 1996 

Kashmir 

2300 


Source. MNHN, Paris 
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Genus Nepaltmuoiuhis Mauri £s» 1983 


74* A. appendiculatus Enghoff, 1987 

Ku matin 

1900-2100 

75,/V, deharvengt (Maries, 1983) 

Nepal 

2550-3350 

76. M dkaulagin Enghoff, 1987 

Nepal 

3000-3350 

77, M Enghoff, 1987 

Nepal 

3400 

78, A/, hyatil&bus Enghoff, 1987 

Nepal 

3600-3800 

79. .V. ivanlaebii Enghoff, 1987 

Nepal 

2200-4800 

80. ,'V. juxtapasitus Enghoff, 1987 

Nepal 

2800-3050 

81. /V, martensi Enghoff. 1987 

Nepal 

3250-3300 

82. N. mauriesi Enghoff, 1987 

Nepal 

3600 

S3. V nigrescens Enghoff. 1987 

Bhutan 

2300 

84, M plneu Enghoff, 1987 

Nepal 

2900 

85. A, mgiflagntm Enghoff, 1987 

Bhutan 

3300 

86. j V, jinriorzai (Mauries. 1983) 

Nepal 

1900-2700 

87, N. sympairicus Enghoff, 3 987 

Nepal 

3000 

88. /V, uncus Enghoff, 1987 

Nepal 

2550 

89. jY. \vuennUi Ettgitoff, 1987 

Bhutan 

1680-2600 

90. N. zadionoidcs Enghoff, 1987 

Nepal 

2450-2600 

Order Spirostrephda 

Fam i,! y Harp ago ph o ri dae 

Genus Gon&plectus Chamberlin, 1921 

91. G. alius Demange, 1961 

Assam 

7 

92. G. bfattanmsis Demange, 1988 

Bhutan 

350-450 

93, G. bwekmanm De mange, 1961 

Nepal 

1800-2300 

94. G, connger { Altems. 1936 ) 

Assam 

? 

95. G. gracilis (Attems, 1936) 

Darjeeling Disir. 

1200 

96. G. hyatii Demange, 1961 

Nepal 

1200 

97, G Hndbergi Dfemarige, 196] 

Darjeeling Distr., Bhutan 

350 

98. G. rnalayus {Carl, 1909) 

Kumaon, Nepal. Bhutan 

200-2500 

99. G probus i Attems, 1936} 

Darjeeling Distr. 

! 000 

100. G. remyi Demangc, 1961 

Assam 

7 

101. G sulcatus <A items, 1936) 

Darjeeling Disir. 

2400 

Order Cambalida 

Family Cambalopsidae 

Genus Padoglyphinlus Altems, 1909 

102 P. elegans mpafemis Mauries, 1983 

Nepal 

<1000 

Genus Trachyjidus Peters, 1864 

103 T. niimus SilvestrL 3 924 

Assam 

1200 

104 T wilsome Mauries* 1983 

Nepal 

<1000 

Order Spirobolida 

Family Pfmobolidae 

Genus Physobotu. s Altems, 1936 

105. P olivaceus Attems, 1936 

Darjeeling Disir, 

1800. 

Order Polydesmida 

Family CrypLodesmidae 

Genus Tndiopettis Pocock. 1894 

106. 7' watSQni Pocock. 1894 

Darjeeling Disir., Assam. 

Bhutan, West Bengal, Bangladesh 

350-1000 

Family Fuhrniannodesmidae 

Genus Amjm odesmus M an fred i * J 954 

107. A. litulbergi Manfredi, 1954 

Assam 

7 

Genus H mg stoma Carl, 1935 

108. H bearae Golovaieh, 1990 

Nepal 

2400-3500 

109. //. dorjulana Golovateh, 1988 

BhuLan 

2450-3100 

110, H. eremila Carl, 1935 

Nepal 

2000 

111. H. falcata Golovatch, 1985 

Nepal 

2650 

112 77 fittkaui Golov ate h, 1990 

Nepal 

3550-3650 

113, H gogonana Golovaich^ 1988 

Bhutan 

3650-4000 

314, /7, pahakholana Golovatch, 1990 

Nepal 

2600-2800 

115, H. pelelana Golovatch, 1988 

Bhutan 

3300-3400 

13 6. H perarmata Golovatch. 1986 

Nepal 

3150 


Source MNHN. Paris 
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117- H. serrara Golnvatch, 1987 
118 H. sympatrica Golov ate h. 1990 

119. H variant Golov at eh, 1987 

120. Hingsi&nia sp 

Genus Magidesmus Golovatch. 1988 
I2L M. affinis Golovatch, 1988 
122. M hhutanensis Golovatch, 1988 
Genus Sholaphilus Cari T 1932 
123.5. asceiicm Gotavatch, 1986 

124 S dalai Golovatch, 1986 

125 S. gampa Golovatch, 1990 

126. S. lama Golovatch, 1986 

127. S. martensi Golovatch, 1986 

128. S. monackus Golovatch, 1990 
Genus " Pseudopphaewparia Carl, 1932 

\ 29. P. cavernicolit Turk. 1945 

Genus Topaladesmus Golovatch, 1988 
130 T. communis Golovatch, 1988 
Family Polydesmidae 

Gdnus BhtiMtn&deSftuis Golovatch, 1988 

131. B velium GdlQvatch, 1988 
Genus Glemiiea Turk. 1945 

132. G. bkatiaensis Golovatch, 1988 

133. G. indica Turk, 1945 

134. G. minuscida Golovatch* 1988 
135 G pernrmata Golovatch, 1988 
136. G. martensi (Golovatch, 1987) 

Genus liimalodesmus Golovatch, 1986 
137 H. audax Golovatch, 1986 

138. H benefactor Golovatch, 1987 

139. H faustus Golovatch, 1987 

140. H parvus Golovatch, 1987 
141 // prosperus Golovatch, 1990 

142. H . pulcher Golovatch, 1987 

143. //, pygmaeus Golovatch. 1986 

144. H vigens Golovatch, 1987 

Genus Typhlopygnlaeosomti Turk, 1972 

145. T, hazeiwnae Turk, 1972 

Genus Ushekodesmus Lohmander, 1932 

147. G. huddhis Golovatch, 1986 

148. V. occult us Golovatch, 1986 

149. V. saccr Golovatch, 1987 

15 0. Ur t kmc rat ic u .r Gol o v ate h, 1990 

151. U. theosophictis Golovatch, 1986 

152. Ushekodesmus sp. 

Family Opisotrelidac 

Genus Ma r tens ode sm t ts Go 1 o v ate h, 1987 

153. M. hicuspidatus Golovatch, 3 988 
154 M. excornis Golovatch, 1988 

155. M. himalayensis Golovatch, 3 987 

156. M. n&garjungiats Golovatch, 1987 

157. M. sherpa Golovatch, 1987 

158. Martensodesmu.s sp. 

Family Paradoxosomatidae 

Genus Armotites Golovatch, 1984 
159 A. chulingensis Golovauh, 1994 
I 60. A, communicant Golovatch. 1992 

161. A. s im ilis G o I o v a lc h, 1992 

162. 4 sponger (Ae tents* 1936) 

Genus Hiftodrcpamtm Golovatch. 1994 

163. li tatigonopum Golovatch, 1994 


Nepal 

3400-3600 

Nepal 

3550-3650 

Nepal 

2600'4500 

Nepal 

2200-3900 

Bhutan 

3300-3400 

Bhutan 

3100 

Nepal 

1300-1650 

Nepal 

2400 

Nepal 

2000-2100 

Nepal 

1800-2000 

Nepal 

1100-1 850 

Nepal 

2050-2150 

Kumaon 

2800 

Darjeeling Distr, 

2000-2200 

Bhutan 

350-450 

Bhutan 

350-450 

Kumaon 

2800 

Bhutan 

1900-2300 

Bhutan 

1680 

Nepal 

1200 

Nepal 

2650 

Nepal 

2600-3400 

Nepal 

1000-1750 

Nepal 

2200 

Nepal 

2600-2800 

Nepal 

2450 

Nepal 

3300-3400 

Nepal 

2150-2250 

Kumaon 

1850 

Nepal 

3300-3400 

Nepal 

2300-2800 

Nepal 

3300-3400 

Nepal 

2600-2800 

Nepal 

3200 

Nepal, Bhutan 

3450-4250 


Bhutan 

1650-2000 

Bhutan 

2440 

Nepal 

1100-1300 

Nepal 

1900-2100 

Nepal 

1200 

Nepal, Bhutan 

1300-2150 


Nepal 

3000-3700 

Nepal 

2650 

Nepal 

2500-2700 

Darjeeling Distr. 

1000-2200 


Source. MNHN, Paris 


170 


SERGEI I, GOLOVATCH & JGCHEN MARTENS 


Genus Kaschmiriosoma Schuban, 1935 

164. K. contornpes SehubarL 1935 

165. A. nulla (Attems, 1936) 

166 K , pieuroptera (Altems, 1936) 

Genus Kranopoliies Attems. 1914 

167. K. occidentalis Golovatch, 1983 
Genas Martensosoma Golovatch, 1992 

168. M- elegant Golovatch, 1992 

169. M fovealum Golovatch, 1992 

170. M T schawQlteri Golovatch. 1992 

171. M. sihestre Golovatch, 3 994 

3 72, A/, splendens Golovatch. 1992 

173, M. unicolor (Attems. 1936) 

Genus Nepaionwrpha Golovatch. 1993 

174. N. tinmens is Golovatch, 1994 

175, A. hirsuta Golovatch, 1994 

176. A. kuznetsovi Golovatch, 3 994 
177 A spinigera (Golovatch. 1992) 

Genus Orophosoma Jeekel, 1980 

178. O. fechteri Golovatch. 1990 

179. O- hingsipni (Carl. 1935) 

180. O. simulans (Carl. 1935> 

181 . Orophosama sp. 

Genus Qrthomorpha Boll man. 1893 

182. "O/' almorensis Turk, 1947 

183. (7, coarctata iSaussure, 1860) 

Genus Oxidus Cook. 1911 

184. Cl gracilis (C L, Koch, 1847) 

Genus Panmedyopus Carl. 1932 

185 P affinis Golovatch, 1990 

186. P cylindrical (Carl, 19351 

187. P. elongissimus Golovatch, 1984 

188. P. manensi Golovatch, 1990 

189 P , schmtalien Golovatch. 1990 

190 P, simihs Golovatch, 1990 

191. Paranedyopus sp. 

Genus Parorthomorpha Golovatch, 1994 

192, P. affinis Golovatch, 1994 

193 P. granulosa Golovatch, 1994 

194 P. intermedia Golovatch, 1994 

195 P. longiseta Golovatch, 1994 

196. P. nyakensis (Golovatch. 1992) 

197. P. philosophica Golovatch, 1994 
198 P, spectabilis Golovatch. 1994 
199. P. ter gal is Golovatch, 1994 

200 P. tuberculata GolovaLeh, 1994 
Genus Subsfrangytosoma Golovatch, 

201 S. distinctum Golovatch, 1984 
202. S. fakaium Golovatch, 1984 

203 S. mantigena (Carl, 1935) 

204 S. schawatleri Golovatch, 1993 
Genus Topalosoma Golovatch, 1984 

205, 7. set ife rum Golovatch, 3 984 
Genus Touranella Attems, 1937 
206 T himalayaensh Golovatch, 1994 
Family Pyrgodesmidae 
207. Several genera and species 
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ZOOGEOGRAPHIC PATTERNS 

1 he vast majority of Himalayan millipede species are local in distribution; there are few 
relatively widespread species like Trichopeltis watsoni. Indeed, most Himalayan millipede 
species are known from a single locality only, and many others appear to be restricted not onlv 
in area, but also in altitude. 

Conversely, most genera occur through a range of altitudes, as shown in Figure 3, but are 
more or less restricted to forests, demonstrating sylvicoly. Table 1 and Figures 2-3 show that 
the alpine zone of the Central Himalayas is only marginally populated by millipedes, whereas the 
tropical and subtropical forest belts support the bulk of the fauna. This pattern conforms to 
general knowledge that millipedes are primarily a class of forest floor-dwellers, which in 
temperate regions of Eurasis seems trophecologically and historically associated with nemoral 
(= broadleaved) forest communities (GOLOVATCH, 1987, 1991a). In turn, this pattern provides 
the basis for faunogenetic reconstructions based on phyto- and paleogeographic evidence. 
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FIG, 3, — Vertical distribution of some millipede genera in the Centra! Himalayas - genera Ushekodesmus, Hingst&nm, 
$ h olap h i l us , O to p h a so rna. 


From the primary immigration routes of invertebrate and vertebrate faunal components in 
the Central Himalayas, MARTENS (1984, 1993) distinguished Central Asian, West Asian 
Himalayan, Tropical Indian, West Chinese Himalayan, and Indochinese Himalayan pathways 
(Fig. 4). However, because of their preponderance in forests, only two major dispersal routes 
are available to the Diplopoda, from Southeast Asia and the Indian subcontinent. Consequendy, 
the millipede fauna of the Central Himalayas is dominated by such tropical elements as the 
families Sphaeropoeidae, Siphonophoridae, Andrognathidae, Harpagophoridae, Cambalopsidae, 
Physobolidae, Cryptodesmidae, Opisotretidue, Fuhrmannodesmidae, Paradoxosomatidae, 
Pyrgodesmidae, etc., which have Oriental and/or Indian affinities. In the relatively well-explored 
Central Himalayas, most millipede species are restricted to tropical lowland forests such that it is 
difficult to discriminate Southeast from Indian derivatives. Possibly only Sholaphihts, 
Trichopeltis and certain Sphaeropoeidae hold eutropical Indian origins. 
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Fin, 4 —The main immigration routes of faunal components into the Nepal Himalayas. 


Such genera as Hyleoglomeris, Tianella, Anaulaciulus, and Usbekodesmus are primarly 
Palearciic and are restricted in the Central Himalayas to the uppermost forests, some even 
spreading into alpine meadows above 4,000 m a.s.I., which contrasts with nearly 6,000 m for 
certain other terrestrial invertebrates, e.g. spiders (MARTENS, 1993). The highest millipede 
record in the Himalayas, and probably also in the world, is of Nepalmatoiulus ivanioebli 
(ENGHOFF, 1987) encountered at 4.800 m a.s.I. Other millipedes demonstrate subtropical east 
and southeast Asian elements, although there are occasional exceptions to the general rule, 
“(sub)tropical creatures in (sub)tropical environments only". Families that are'more subtropical 
than tropical include the Kashmireumatidae (with the oligotypic genus, Kashmireuma, in the 
Himalayas and another monobasic genus in Vietnam). Megalotylidae (with the Oriental genus 
Nepalella and a monobasic genus in the Russian Far East), Julidae (with Anaulaciulus and the 
Oriental highly prolific genus Nepalmatoiulus), and certain Fuhrmannodesmidae and 
Paradoxosomatidae [e.g., the endemic genera Hingstonia and Orophosoma (Fig. 3)]. 

The border between subtropical and purely tropical Himalayan components seems to be 
vague (MARTENS, 1984, 1987b, 1993), as is that between forest (sub)zones (Fig. 2). Only a 
few genera and even fewer tribes and families display clear vertical distribution patterns. In most 
species there are only slight correlations with particular elevations. Some closely related genera 
and species tend to occupy different altitudinal zones, probably because of niche segregation. 
For example, Hingstonia and Sholaphilus (Fuhrmannodesmidae) tend to inhabit upper and 
lower forests, respectively (Fig. 3), and this pattern is better demonstrated within speciose 
genera. Usbekodesmus, for example, tends to be restricted to the upper forest bell, but a few 
components are confined to low elevations, between 2,300 and 4,250 m a.s.I. (Table I, Fig. 3). 

The same patterns have been reported for spiders, harvestmen, insects, birds, etc. 
(Martens, 1984, 1987b, 1993), but the Diplopoda is distinguished in being almost strictly 
sylvicolous and virtually entirely Oriental and/or Indian in origin. 

Hie classical pattern of a prolonged cis-Himalayan band west of Brahmaputra, marking the 
northwestemmost border of the Oriental realm, is highly characteristic of Oriental Diplopoda 
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(HOFFMAN & BURKHALTER, 1978), and most Himalayan genera and tribes demonstrate this 
pattern. An Oriental influence dominates in Kashmir, which is the classics, but also, 
unexpectedly, to ihe north beyond the Indus Valley. Thus, judging from millipedes “...the less 
elevated and more mild aieas of modern North Pakistan seem to have retained particularly 
ancient taunal elements as compared to Lhe adjacent extremely high and severe Himalayas 
nowadays supporting only relatively more advanced, younger forms” (GOLOVATCH, 1991a: 


FA U NOGENESIS 

As the regional phyto- and paleogeography are well documented (Wulff, 1944; MEYEN. 
1987), one can reasonably surmise that the Himalayas have served as a dispersal pathway for a 
uniform Turgai biota (e.g. Quercus, Pyrus, Mains, and deciduous tree genera and associated 
faunas) during the early and mid-Tertiary, which spread northwestward along the receding 
southern coast oi the Tethys Sea. A very considerable proportion of present-day European and 
Mediterranean millipede genera, tribes, and families also seem to reflect repeated northwestward 
dispel sals from source areas in East and/or Southeast Asia, for example Hylcoglomeris and 
possibly the Glomeridae as a whole, the tribes Brachyiulini and Leucogeorgiini (Julidae), the 
tribe Paradoxosomatini and possibly all Paradoxosomatidae, and the genus Polvdesmu s and 
possibly all Polydesmidae (GOLOVATCH, 1987, 1991a, 1991b. 1993). 

Beyond their effects on areas to the northwest, the Himalayas have also been a center of 
secondary diversification since the Plio-Pleistocene, and much of the Central and West 
Himalayas seem to have experienced a pronounced, secondary faunal impoverishment 
(GOLOVATCH, 199la), because all endemic millipedes display a relatively low taxonomic rank. 
The development of local species swarms (among Tianella , Nepalella, Anaulaciulus, 
Nepalmatoiulus , Gonvpiectus. Hingstonia , Himalodesmus , Paranedvopns. etc.) through 
allopatric specialion is a prominent characteristic of Himalayan Diplopoda irrespective of origin, 
as has been observed among other soil/litter arthropods (MARTENS, 1987b, 1993). The few 
anthropochorous introductions arc very recent and have failed to alter the general zoogeographic 
pattern of Himalayan Diplopoda. 

Although preliminary, these reconstructions provide a basis for comparisons for future 
faunistic and zoogeographic studies of the Himalayas. Compared to other terrestrial Arthropoda 
(MARTENS, 1993), the salient aspects of Himalayan Diplopoda are pronounced sylvicoly and 
Oriental and/or Indian origin, and their ostensible Palearctic influence also originates in present- 
day subtropical regions of Southeast and East Asia. 
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